Progression of the rheumatoid process at the wrist produces a number of recognisable deformities, which occur in a more or less constant fashion.
The disease at the wrist may affect the radiocarpal, mid-carpal, and radioulnar joints (fig 1) . At the radioulnar joint the tendon of extensor carpi ulnaris has a significant role. ' In the normal wrist the tendon crosses the extensor surface of the distal ulna, but in the rheumatoid wrist it comes to lie on the volar surface of the lina as the distal ulna begins to subluxate on the radius. Thus the tendon behaves as a flexor of the wrist rather than as an extensor. This has the effect of causing an imbalance between the radial and ulnar extensors, and the radiocarpal joint becomes pulled into radial deviation.
This deformity has grave implications for the metacarpophalangeal (MCP) joints. As the wrist becomes pulled into radial deviation so the fingers start to become pulled into ulnar deviation. This is only one of the causes of ulnar drift of the MCP joints, but a very important one, which may easily be attended to surgically. 2 Furthermore, as the tendon slips from its position on the back of the ulna so it loses its role as a stabiliser of the distal ulna, permitting more dislocation. The dislocation of the ulna, together with the severe erosions on the lower end of this bone, puts the extensor tendons of the fingers at considerable risk of rupture. At the radiocarpal joint progressive stretching of the joint capsule together with joint erosion results in ulnar displacement of the proximal carpal bones with secondary radial deviation of the hand. At the same time the scaphoid and the lunate slip into a palmar position on the radius. In some cases the radius and the lunate become spontaneously fused. This produces a degree of pain relief, but restricts movement.
CLINICAL FEATURES
Patients with wrist disease present in a variety of ways. The most common is significant dorsal swelling resulting from extensor tendon synovitis. In most cases this will produce pain on movement of the digits. There will often be associated subluxation of the distal ulna. Wrist motion may be preserved, depending upon the degree of articular cartilage damage. Progression of the disease will result in the deformities Northern General Hospital, Sheffield carpometcarpaljonts. Figure 2 The extensor tndons to the middle, ring, and little fingers have ruptured.
described above. Rupture of the extensor tendons is a grave complication. Inflamed synovium is stripped from the tendons and often it can be seen that the synovium has eroded into the structure of the tendon, which is in imminent danger of rupture. Such areas are weaknesses in the tendon and as much synovium as possible should be removed.
At the same time as synovectomy of the extensor tendons the wrist joint is opened and synovectomy performed. A complete clearance of the wrist is impossible but, nevertheless, a proportion of the synovium can be cleared away and this will contribute to pain relief.
Reflection of the dorsal retinaculum towards the ulnar side of the wrist allows the distal radioulnar joint to be opened. The ulna is often subluxated and the end of the bone is commonly sharp, pitted, and eroded. It is easy to see how an extensor tendon already weakened by infiltrating synovium will rupture by passing over the sharp distal ulna.
DARRACH S PROCEDURE
The patient with a dislocated ulna with pain on rotation of the wrist may benefit from an excision of the distal 1 cm of the ulna, known as Darrach's procedure. Although this operation has been shown by several authors to provide good relief of pain,'5 the expected result is not always forthcoming. Newman operation on a young man with post-traumatic osteoarthritis. Heavy plates are not necessary and merely make the skin incision difficult to close, increasing the risk of skin breakdown. The wrist is normally arthrodesed in a neutral position, though if both wrists are being treated it may be preferable to stiffen one joint in a few degrees of flexion to enable the patient to attend to personal hygiene.
An alternative to formal wrist arthrodesis is fusion of the radiolunate joint. This procedure is indicated for treatment of pain emanating from the radiocarpal joint if the mid-carpal joint is preserved. This joint sometimes fuses spontaneously with resolution of pain. Nalebuff and Garrod suggest that perhaps one third of patients being considered for wrist fusion might be suitable for this operation. 3 Linscheid and Dobyns reported good results for 13 problem. Extensor indicis proprius is not strong enough to extend more than a single digit so an alternative must be found. Flexor sublimis from the ring finger can be rerouted to the dorsum of the hand and will provide satisfactory extension to more than one digit ifso desired. Occasionally, in cases of quadruple tendon rupture, it may be necessary to use two flexor tendons. '6 Metacarpophalangeal joint surgery The MCP joints are the most common site of rheumatoid arthritis affecting the hand. Swelling of the MCP joints, ulnar drift with progressive volar subluxation of the base of the proximal phalanx, and, eventually, dislocation with an inability actively to extend the joints are the hallmarks of the condition. Apart from progressive deformity pain is a common feature. 23 When these patients were assessed in the long term at an average of 5 25 years there was some deterioration in function, though most remained better than before the operation. In the early postoperative evaluation ulnar drift improved from an average of 25 degrees to less than 5 degrees and the preoperative extension deficit improved from 56 to 10 degrees. In the long term the amount of ulnar drift had increased to 12 degrees and the extension deficit to 22 degrees. Grip strength did not seem to increase.
Silastic interposition arthroplasty is performed through similar incisions as described for synovectomy. Once the joint has been opened and the synovium excised the metacarpal head is excised through the neck. The intramedullary cavity of the proximal phalanx is breached with a sharp awl and then reamed using small hand-held reamers to clear a cavity large enough for the stem of the prosthesis. The canal of the metacarpal is reamed in a similar fashion. The correct size of implant is selected by using trial prostheses. The It is very difficult to achieve complete removal of the synovium by surgical means. The operation is performed through a posterolateral approach, and one of the collateral ligaments should be divided to remove as much of the synovium as possible.
SWAN-NECK DEFORMITY
Swan-neck deformity is characterised by hyperextension of the PIP joint with flexion of the distal interphalangeal (DIP) joint. The deformity may start at either the PIP or DIP joints.
At the DIP joint there is gradual stretching or a frank rupture of the attachment of the extensor tendon to the base of the distal phalanx. This results in a mallet deformity of the distal joint and causes an extensor tendon imbalance, which expresses itself at the PIP joint with a hyperextension deformity.
If the deformity originates at the PIP joint there is a gradual stretching of the volar plate. As the hyperextension deformity increases there is not infrequently rupture of the superficial flexor tendon, and this allows the hyperextension deformity to become worse. The flexion deformity at the DIP joint in these cases is secondary. The boutonniere deformity is characterised by a flexion deformity of the PIP joint with an extension deformity at the DIP joint. There is often an associated hyperextension deformity of the MCP joint.
Synovial proliferation within the PIP joint results in stretching of the joint capsule. The central slip of the extensor tendon stretches and the PIP joint assumes a flexed position as it is no longer supported on its dorsal aspect. The lateral bands adopt a more and more volar position and this accentuates the flexion deformity of the PIP joint. In addition, as the lateral bands become tense they cause an extension deformity of the DIP joint. As the flexion deformity of the PIP joint increases the patient compensates by hyperextending the fingers at the MCP joint in order to maintain as much independence of finger movement as possible.
In the early stages both the swan-neck and boutonniere deformities are passively correct- Granowitz and Vainio reviewed the results of PIP joint arthrodesis.3' They studied 122 operations in 65 patients. There were eight nonunions, five due to poor placement of the Kirschner wires and two in cases of amyloid. Three of the eight patients with non-union required refusion. Six fingers were found to be fused in ulnar deviation. In 14 cases the operation was combined with MCP joint arthroplasty.
Flexor synovitis Synovitis on the flexor surface of the hand may be manifest in the flexor sheaths as thickening affecting flexion of the digits, and some patients experience triggering. The flexor sheaths may be painful on movement. Median nerve entrapment due to proliferative synovitis in the carpal tunnel is not uncommon (fig 6) .
Surgical synovectomy of the flexor tendons is a rewarding procedure and one of the 'best buys' in rheumatoid hand surgery. Triggering is eliminated and flexion of the fingers improved. Similarly, decompression of the median nerve is a simple operation-, which rids the patient of painful neurological symptoms. Decompression of the nerve, however, must be accompanied by synovectomy of the flexor tendons. 
Thumb deformities in rheumatoid arthritis
The most commonly encountered deformity of the thumb is a boutonniere deformity of the MCP joint, resulting in the so called Z deformity. This deformity is caused by synovitis of the joint and there is attenuation and virtual rupture of extensor pollicis brevis where it inserts into the base of the proximal phalanx. There is stretching of the collateral ligaments and, eventually, the proximal phalanx dislocates from the metacarpal. There is often a severe hyperextension deformity of the carpometacarpal (CMC) joint and a concomitant extension deformity of the interphalangeal joint of the thumb. Five varieties of thumb deformity are described.
Type 1. Boutonniere deformity. Type 2. Flexion deformity of the MCP joint with hyperextension deformity of the interphalangeal joint. There is an associated subluxation or dislocation of the CMC joint.
Type 3. Swan-neck deformity resulting from disease at the CMC joint. Synovitis and erosion ofthe articular surfaces, together with stretching of the joint capsule, allows-the joint to become subluxated in a dorsal and radial direction. As the joint subluxates the metacarpal develops an adduction deformity.
Type 4. Gamekeeper's thumb, characterised by an abduction deformity of the MCP joint, resulting from stretching of the ulnar collateral ligament. Secondarily, there is an adduction contracture of the metacarpal.
Type 5. This results from stretching of the volar plate of the MCP joint. The MCP joint hyperextends and as it does so there is secondary flexion of the interphalangeal joint as the tension on the flexor tendon increases. SURGICAL TREATMENT OF THUMB DEFORMITY Early type 1 deformity consists of a mild degree of MCP swelling and subluxation and this is not accompanied by deformity at either the proximal or the distal joints. Synovectomy and reconstruction of the extensor tendons is required. Nalebuff has described a rerouting procedure for the extrinsic extensors which will prevent the joint from resubluxating.32 Harrison has also described a similar procedure in which extensor pollicis longus is tenodesed to the base of the proximal phalanx. 33 Late subluxation of the MCP joint with cartilage erosion but without significant associated joint disease is best managed by MCP joint arthrodesis. If the CMC joint is diseased and stiff, however, replacement of the MCP joint is a better alternative as this will preserve mobility of the thumb.
Severe deformity of both the MCP and interphalangeal joints of the thumb with an intact CMC joint is an indication for arthrodesis of both the MCP and interphalangeal joints.
Whereas the boutonni&e deformity is mainly at the MCP joint, swan-neck deformity is primarily due the gradual dorsal and radial subluxation of the CMC joint. As 
